Role of quinone reductase in in vivo ethanol metabolism and toxicity.
Quinone reductase (QR), in the presence of suitable substrate, results in the regeneration of NAD+ from NADH. To test the hypothesis that QR can play a role in ethanol metabolism and toxicity, we studied the effect of a quinone as well as of induced levels of QR on ethanol administered in vivo to male rats and mice. Butylated hydroxyanisole (BHA) is known both to induce QR and to be metabolized to tert-butyl quinone (TBQ). Dietary BHA (0.75% for 10 days), followed by oral ethanol (4 g/kg, by gavage), increased the rate of ethanol disappearance and decreased the area under the curve (AUC) for blood ethanol in both rats and mice. In addition, BHA pretreatment of rats was shown to prevent ethanol-induced 24-hr hepatic triglyceride accumulation. Also, in rats, TBQ (5 mg/kg, ip) led to decreased AUC and hepatic triglyceride accumulation, although the ethanol disappearance rate was not significantly affected. TBQ in BHA-fed rats resulted in even greater effects on the ethanol disappearance rate and AUC than TBQ or BHA treatment alone. None of these treatment regimens resulted in a significant change in volume of distribution of ethanol. Thus, these results support the hypothesis that induction of QR and/or administration of quinones lead to enhanced in vivo metabolism of ethanol and decreased hepatotoxicity.